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ABSTRACT

Contained herein is a bibliography of sources of experimental and

correlated thermodynamic data for the systems CO2 + NH^ + H2O, CO2 + H2S +

H2O, H2S + NH3 + H2O, and CO2 + NH3 + H2S + H2O. The types of data in this

bibliography include all types of equilibrium data, including both equilibria

in solution and vapor-liquid equilibrium data, enthalpies, heat capacities,

and densities. There are 215 references cited.

KEY WORDS: ammonia; ammonium carbamate; bibliography; carbon dioxide;

enthalpy; equilibrium constants; heat capacity; hydrogen sulfide;

sour water; thermodynamics; urea; vapor-liquid equilibria; water.
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INTRODUCTION

The thermodynamics of mixtures of CO2 + NH3 + H2O, CO2 + H2S + H2O, NH3

+ H2S + H2O, and CO2 + NH3 + H2S + H2O are of importance for a variety of

industrial applications which include the synthesis of urea, the utilization

of sour water systems, gas production, and environmental concerns. The

purpose of this bibliography is to identify papers which contain either

experimental thermodynamic data for these systems or reviews or correlations

of this data. The thermodynamic properties of interest include all types of

equilibrium data, including both equilibria in solution and vapor-liquid

equilibrium data, enthalpies, heat capacities, and densities. The principal

0 2- 0 0 - 2-
species in aqueous solutions are CO^, CO^ , HCO^, H^CO^, NH^, NHJ, HS , S ,

C0(NH2)2, and ammonium carbamate, NH2C00NHi|. Our search of the literature

was based upon a search of the following sources: a computer aided one of

Chemical Abstracts from 1967 to 1983, the Bulletin of Chemical Thermodynamics

[1] from 1960 to 1981, the files of the Chemical Thermodynamics Data Center

at the National Bureau of Standards, and, finally, of the references found in

the papers identified in the search itself. The authors would appreciate

learning of any papers which we have missed in our search.

The papers are listed alphabetically by first author. Each

bibliographic citation includes a brief reference citation (the year and

three letters from the names of the first two authors), the authors names,

the title of the article and the source. In one instance only an abstract

was available and there we have also given the Chemical Abstracts citation.

The last column contains a capital letter(s) which serves to identify which

systems are found in the paper. The letter codes used are: (A) CO2 + H2S +

H2O, (B) CO2 + NH3 + H2O, (C) H2S + NH3 + H2O, and (D) CO2 + H2S + NH3 + H2O.



Each paper has been annotated to show the type of data, the temperature

range and, if appropriate, the pressure, solution composition, and pH. The

property codes which we have used are from the Bulletin of Chemical

Thermodynamics [1]; they are reproduced in Table I. In specifying the

compositions of ternary systems, we have frequently used the quantities L and

W, which are defined to be the mole ratios m^/C02 and H2O/CO2, respectively.

Note that, using existing conventions, the value of W can be negative [2].

We have attempted to adhere to the journal abbreviations used in the Chemical

Abstracts Service Source Index [3].

The Japanese, Russian, and Polish titles have been translated into

English. These translations come, by preference, from the papers themselves

or from Chemical Abstracts. The titles from the latter source may be

condensations of the originals.

This bibliography was sponsored by the Design Institute for Physical

Property Data (DIPPR) of the American Institute of Chemical Engineers.

Bibliographies on the binary systems CO2 + H2O, NH^ + H2O, and H2S + H2O have

also been compiled for DIPPR under the direction of Drs. David Garvin, David

Smith-Magowan, and Bert R. Staples. These bibliographies have been used in

developing the present listing, but those papers which treat only the

binaries have not been repeated here. We thank Mr. T. B. Selover of the

Standard Oil Company for bringing several references to our attention for

inclusion in this bibliography. Dr. Hideo Okabe for his assistance with the

papers written in Japanese, and Dr. Ewa Gajewski for her help with the papers

in Polish.
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